Effect of hypoxic exposure on Na+/H+ antiport activity, isoform expression, and localization in endothelial cells.
Little is known about the effects of prolonged hypoxic exposure on membrane ion transport activity. The Na+/H+ antiport is an ion transport site that regulates intracellular pH in mammalian cells. We determined the effect of prolonged hypoxic exposure on human pulmonary arterial endothelial cell antiport activity, gene expression, and localization. Monolayers were incubated under hypoxic or normoxic conditions for 72 h. Antiport activity was determined as the rate of recovery from intracellular acidosis. Antiport isoform identification and gene expression were determined with RT-PCR and Northern and Western blots. Antiport localization and F-actin cytoskeleton organization were defined with immunofluorescent staining. Prolonged hypoxic exposure decreased antiport activity, with no change in cell viability compared with normoxic control cells. One antiport isoform [Na+/H+ exchanger isoform (NHE) 1] that was localized to the basolateral cell surface was present in human pulmonary arterial endothelial cells. Hypoxic exposure had no effect on NHE1 mRNA transcript expression, but NHE1 protein expression was upregulated. Immunofluorescent staining demonstrated a significant alteration of the F-actin cytoskeleton after hypoxic exposure but no change in NHE1 localization. These results demonstrate that the decrease in NHE1 activity after prolonged hypoxic exposure is not related to altered gene expression. The change in NHE1 activity may have important consequences for vascular function.